Potential relation between cytoskeleton reorganization and e-NOS activity in sheared endothelial cells (Effect of rate and time of exposure).
Endothelial cells (ECs) which participate the interface between the blood and the vessel wall undergo morphologic changes in response to shear stress induced by blood flow, liable for the important regulation on physiologic and pathophysiologic function of blood vessels. Shear stress induced changes in cell morphology, begin with elongation in the direction of shearing and end by a reorientation and assembly of F-actin stress fibers. Shear stress is also implicated in many important ECs functions such as: decrease of platelet aggregation, anti-thrombogenic and anti-adhesive effects, inhibition of vascular smooth muscle cell (SMC) proliferation and regulation of their contraction and arterial tonicity, via a regulation of vasodilator and vasoconstrictor secretion molecules such as nitric oxide (NO), endothelin I, prostacyclin and angiotensin II. Besides, many of human diseases such as hypercholesterolemia, diabetes and hypertension, are strongly linked to a disturbance of the production of several vasodilator or vasoconstrictor molecules. The aim of this in-vitro study was to evaluate the potential balance between time and rate effects of shearing in cell shape changes and e-NOS activity. Two unidirectional steady laminar flow rates (1.2 Pa and 2.0 Pa) were applied on EC monolayers, each one for a short and a long period, (6 h and 24 h). Cytoskeleton reorganization was evaluated by actin filaments labelling and observed by confocal microscopy. NO production was evaluated by a colorimetric method using the Griess reagent kit for nitrite determination. Results showed that laminar flow affected cell rearrangement by inducing cytoskeleton reorientation and increased production of NO. Laminar shear rate at 2.0 Pa for 24 h did not upregulate NO release. Whereas at 1.2 Pa for 24 h, NO release increased by 33% compared with the static conditions. Both 1.2 Pa and 2.0 Pa for 6 h increased NO release by 17% and 24% respectively as compared with the static conditions. These observations suggested that stress fiber assembly, which controls EC reorientation and NO production, are dependent on rate and time of shearing. In addition, there appear to be a relation between the cytoskeleton reorganization stage and NO production. These results could promote the parameters to evaluate the more appropriate pattern of shearing, to evaluate a potential pharmacological effect on hypertension disorder decrease.